Activation of thymocyte glucocorticoid receptors to the steroid binding form. The roles of reduction agents, ATP, and heat-stable factors.
The specific glucocorticoid binding capacity in cytosol preparations of rat thymocytes decays with a half-life of 4 h at 0 degrees C or 20 min at 25 degrees C. Phosphatase inhibitors (molybdate, fluoride, glucose 1-phosphate) added alone do not prevent this inactivation. Dithiothreitol (2 mM) has a large stabilizing effect on the binding capacity at 0 degrees C but only a small effect at 25 degrees C. Addition of 10 mM molybdate plus 2 mM dithiothreitol totally prevents inactivation for at least 8 h at 25 degrees C as well as at 0 degrees C. Fluoride (100 mM) also retards the inactivation if added with dithiothreitol. Addition of dithiothreitol at 25 degrees C to inactivated cytosol receptors results in partial activation of the binding capacity. Addition of dithiothreitol to receptors inactivated at 25 degrees C in the presence of molybdate allows total reactivation of the binding capacity to the maximum zero time value. If binding capacity is inactivated by preincubation of the cytosol at 25 degrees C, addition of ATP with dithiothreitol enhances the activation observed with only dithiothreitol. This ATP stimulated activation is optimal at 1 to 3 mM. ATP (10 mM) is required when molybdate is added to prevent simultaneous inactivation. ADP, GTP, CTP, and UTP have some activating capacity but the effects of all nucleotides are inhibited by the ATP analog, adenyl-5'-yl (beta, gamma-methylene)diphosphonate. ATP-dependent activation can also be prevented with 50 mM EDTA, and addition of magnesium partially overcomes the EDTA inhibition. Dithiothreitol activation of thymocyte glucocorticoid binding capacity can also be enhanced by addition of a heat-stable preparation from thymocytes, L cells, or liver. Sephadex G-25 chromatography, assay of ATP, and inhibition of the activation with adenyl-5'-yl (beta, gamma-methylene)diphosphonate suggest that these preparations contain varying amounts of endogenous reducing equivalents and ATP as well as a larger heat stable factor. Maximum activation is obtained by adding dithiothreitol, ATP, molybdate, and the larger heat-stable factor. These results suggest that stabilization and activation of glucocorticoid binding capacity in thymocytes requires phosphorylation as well as reduction of the receptor itself or of some other component required for the steroid binding reaction.